Ligand binding specificity of a neutral L-amino acid olfactory receptor.
1. The ligand binding specificity of the L-[3H]alanine binding site was investigated in isolated cilia preparations from the olfactory epithelium of channel catfish (Ictalurus punctatus) by competitive binding experiments. 2. Approximately 45 amino acids, derivatives and enantiomers were tested for the ability to compete with radiolabeled L-alanine for common binding sites. 3. Acidic and basic L-amino acids and imino acids did not compete as effectively as L-alanine for the receptor, while long-chain neutral ligands were only partially effective inhibitors of L-alanine binding. 4. D-Alanine and L-alanine derivatives with substituted alpha-amino or carboxyl groups exhibited decreased ability to compete for the receptor, paralleling their lower neurophysiological potency. 5. In combination, the ligand binding results were consistent with previous electrophysiological data in catfish, and suggest the presence of an olfactory receptor site that selectively recognizes short-chain neutral amino acids.